UTILITY MOTOR VEHICLE WITH CARRIER 



CROSS REFERENCE TO RELATED APPLICATIONS 

The present application is a continuation in part of a patent application entitled 
"Miniaturized Motor Vehicle", Serial No. 09/504,648 filed February 14, 2000. 

BACKGROUND OF THE INVENTION 

This invention related to four wheeled miniaturized motor vehicles capable of 
transporting a grown adult in a seated position that are lightweight, easily stored or transported, 
have good stability and maneuverability and include the capability of also transporting a load of 
articles. 

Previous four wheeled motor vehicles of reduced size include vehicles for street or track 
use commonly known as "go-carts". Typically, go-carts have a seat that is fixed to the frame 
between the axles. The engine, which is generally a gasoline powered single cylinder engine, is 
located behind the seat and in front of the rear axle. The accelerator and foot-brake pedals are 
disposed close to the front axle a fixed distance from the seat. Thus, a single go-cart cannot be 
readily adapted to accommodate riders of various sizes. As a result, multiple sizes of go-carts 
must be available to accommodate persons of different sizes and whether children or adults. 

The structure of a go-cart makes it difficult for the driver to transfer his weight laterally 
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and fore/aft while driving in order to better maneuver the vehicle. The driver can only shift his 
weight to some extent laterally, but he cannot make a meaningful shift of his weight from 
fore/aft, because he must always keep his feet on the pedals. Thus, the structure of a go-cart does 
not allow for the driver to transfer his weight except to a limited extent while driving the vehicle. 

It is a primary object of the present invention to provide a small, high visibility, stable, 
maneuverable, four wheeled motorized vehicle capable of carrying a load. 

Another object of the primary invention is to provide a motor vehicle that is lightweight 
and that can be easily transported or stored in a small space. 

Still another object of the present invention is to provide a utilitarian highly 
maneuverable motor vehicle suitable for use in warehouses and the like where a load carrying 
capability is useful. 

Yet another object of the present invention is to provide an electric powered miniaturized 
motor vehicle for use in commercial locations. 

A further object of the present invention is to provide an electric powered miniaturized 
motor vehicle having conventional safety features embodied in full size vehicles used in limited 
access commercial locations for transporting persons and articles. 



A still further object of the present invention is to provide a highly maneuverable stable 
miniaturized electric powered vehicle adapted to maneuver long narrow passageways. 

A yet further object of the present invention is to provide circuitry for controlling 
operation of an electric powered miniaturized vehicle limit acceleration for safety reasons while 
5 accommodating a relatively high velocity of travel. 

These and other objects of the present invention will become apparent to those skilled in 
the art as the description of the invention proceeds. 
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SUMMARY OF THE INVENTION 

A miniaturized motor vehicle includes a frame, a rear axle supporting a pair of rear 
wheels, a motor mounted to the frame, a transmission coupled to the rear axle, and a front axle 
supporting a pair of front wheels. A removably mounted steering assembly provides steering for 
the front wheels. A removably mounted seat is adjustable in height to accommodate drivers of 
various sizes. A pair of frame mounted footrests provide a platform for the driver's feet and 
enhances weight shifting on turns. A front located compartment permits hands free transport of 
various articles. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be described with greater specificity and clarity with reference 
to the following drawings, in which: 

Figure 1 is a perspective view of a miniaturized motor vehicle showing a driver mounted 
on the vehicle; 

Figure 2 is a perspective view of the miniaturized motor vehicle having an exemplary 
body style; 

Figure 3 is a perspective view depicting removal of the seat and steering assemblies; 

Figure 4 is an elevational side view of the motor vehicle shown without the body; 

Figure 5 is a front perspective view of the motor vehicle showing the steering 
mechanism; 

Figure 5 A is an exploded view of a portion of the steering mechanism; 

Figure 5B is a front perspective view showing an alternative configuration of the steering 
mechanism; 



Figure 5C is a bottom perspective view of the motor vehicle; 
Figure 6 is a bottom perspective view of the power train; 

Figure 7 is a bottom plan view showing the drive sprocket and the brake assembly in 
cross-section; 

Figure 8 is a cross-sectional view of the brake assembly, taken along lines 8-8; 

Figure 9 is a perspective view of a utilitarian miniaturized motor vehicle; 

Figure 10 is a right side view of the utilitarian vehicle with the rear cover removed; 

Figure 1 1 is an exploded view of the frame of the utilitarian vehicle and various 
components mounted thereon; 

Figure 12 illustrates the brake assembly mounted at the rear axle; 

Figure 13 is a top view of the rear axle and related components; 

Figure 14 illustrates the batteries and electric motor mounted at opposed sides of the seat 
assembly; and 



Figure 15 is a top view of the front of the frame and related components. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to Figures 1-4, there is shown a miniaturized motor vehicle 10. The motor 
vehicle includes a body 1 1 (replicating a '32 Ford) mounted on a frame 12. Front wheels 14 are 
rotatably mounted on a front axle and rear wheels 18, 19 are mounted on a rear axle. A seat 
5 assembly 24 is mounted on the frame forwardly of the rear axle to improve front-to-rear stability 
during acceleration and braking. The seat assembly includes a seat 26 mounted on a seat support 
member 28, which member is adjustable in height and removably mounted on frame 12. A 
steering assembly 30 is also removably mounted on the frame between the seat assembly and the 
front axle. 

10 Figures 4, 5, 5B and 5C show frame 12 formed by a generally U-shaped tubular member 

13 having a right frame leg 15a and a left frame leg 15b extending toward the front of the 
vehicle. Front axle 16 is formed of a tubular member rigidly fixed across right and left frame 
legs 15a, 15b by welding. The front axle is of the type typically known as a "drop axle" having 
the centerline of the front axle below an imaginary axis extending through the center of front 

15 wheels 14. Thereby, U-shaped member 1 3 extends in a plane that is slightly declined from rear 
axle 20 to front axle 16. This cant or tilt aids in transferring the driver's weight toward the front 
of the vehicle to assist in providing stability and maneuverability. 

A transverse member 17 is rigidly fixed between right and left frame legs 15a, 15b at a 
point between rear axle 20 and front axle 16. The transverse member may be a tubular member 
20 having a rectangular cross-section and is preferably made of steel. A longitudinal member 21 is 
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rigidly fixed between the closed end 13a of U-shaped member 13 and transverse member 17 
above rear axle 20 and between and generally parallel with the right and left frame legs 15a, 15b. 
The longitudinal member is may be made of square tubing to facilitate attachment of brackets. 

A seat standard 23 extends generally perpendicularly upwardly from longitudinal member 
5 21 at a point near and forward of rear axle 20 for receiving the seat assembly 24. The seat 

standard includes a tubular member adapted to telescopically receive seat support member 28. A 
side support member 25 extends from each of the right and left frame legs 15 a, 15b to a point on 
the seat standard above the plane formed by U-shaped member 13 to provide lateral support for 
the seat standard. In addition, a rear support member 27 is rigidly fixed between the rear end of 
10 longitudinal member 21 and a point on the seat standard above the plane formed by the U-shaped 
member to provide longitudinal support for the seat standard. The seat standard includes a 
releaseable seat clamp 29 to allow for height adjustment and removal of seat 26 and seat support 
member 2. The seat can be adjusted in height by opening the clamp and raising or lowering the 
seat support member within the seat standard. The seat assembly can also be removed from the 
15 vehicle by opening the seat clamp and sliding the seat support member upwardly and completely 
out of the seat standard. 

As shown in Figures 1, 2, 3 and 4, a footrest 36 extends outwardly from each of right and 
left frame legs 15a, 15b to provide a platform for the driver's feet and to assist in weight shifting 
left, right and forwardly. Each footrest 36 is fixed to a footrest plate 38 rigidly mounted 
20 transversely between the right and left frame legs 15a, 15b. It may be noted that each footrest is 
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configured as four simulated exhaust pipes to replicate a hoped-up '32 Ford. 

As shown in Figures 4, 5B and 5C, motor vehicle 10 is powered by a motor 40 mounted 
on a plate 41. The plate is rigidly fixed to frame 12 between seat standard 23 and transverse 
member 17 and below seat 26. The center of gravity of the motor is located at a low elevation 
5 between the seat standard, the transverse member, and centered between right and left frame legs 
15a, 15b to improve stability of the motor vehicle. 

The motor may be an internal-combustion engine, an electric motor or any other suitable 
power plant. If the motor is an internal combustion engine, as shown in Figure 4, a fuel tank 39 may 
be disposed to one side of the motor. If the motor is an electric motor, one or more power supplying 
10 batteries may be disposed in front of steering column 34, at the location shown for the fuel tank, or 
at another suitable location within the frame. 

Motor 40 is coupled to a transmission enclosed in a transmission housing 42 (see Figures 
5, 5C and 6) to provide a suitable gear reduction of the engine RPM to a transmission output 
shaft (not shown). The transmission housing 42 is rigidly mounted on plate 41 and coupled to a 
15 drive chain 44. The drive chain is coupled to a drive sprocket 46 mounted on rear axle 20. A 
clutch (not shown) selectively engages the motor with the transmission. 

If an electric motor is mounted on plate 41 a transmission will generally not be used. The 
electric motor can be coupled to rear axle 20 via a chain and drive sprocket arrangement similar 
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to that shown in Figures 5C and 6. To reduce noise of the chain and sprockets, the electric motor 
may be coupled to the rear axle using a combination of pulleys and a drive belt. For example, a 
motor pulley may be mounted to the output shaft of the electric motor and an axle pulley may be 
mounted on rear axle 20 in lieu of drive sprocket 46. The pulleys are coupled by a rubberized 
5 cog belt in lieu of a drive chain 44. 

Rear axle 20 is a "live axle", which axle rotates under imputus of the motor driving the 
drive sprocket 46 (or pulley). At one end of the rear axle is a rear wheel 18 and at the other end 
is a rear drive wheel 19. Each of the rear wheels has a metal rim adapted to accept a tire 47 
mounted on it. Preferably the tires are of the rubberized, air-filled tube type. The rear tires are 
wider than the front tires to provide improved traction and stability under power and braking. 
Rear drive wheel 19 is rigidly mounted to the rear axle so that it rotates with the axle and is the 
driving wheel. It also provides braking for the vehicle. A brake mechanism 50 is mounted to the 
frame by steel bolts 5 1 . A brake drum 52 is rigidly mounted to rear axle 20. The brake 
mechanism includes a brake band 53 for applying friction on the brake drum to brake the rotation 
of the rear axle and slow or stop the vehicle. 

Rear axle 20 may be made of aluminum. As shown in Figure 7, the rear axle includes a 
section 48 having an enlarged diameter. Drive sprocket 46 (or pulley) is mounted at one end of 
the enlarged section. The brake drum is mounted at the other end of the enlarged section. A 
threaded section 55 is provided at each end of enlarged section 48 and a corresponding threaded 
20 hole 57 is provided through the center of the drive sprocket. A threaded hole 59 is provided 
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through the center of brake drum 52. Thereby, the drive sprocket and the brake drum may be 
threadedly mounted on the rear axle. 

Rear drive wheel 19 is rigidly fixed to rear axle 20. This can be achieved by providing a 
slot in the end of the rear axle and a corresponding slot that extends through the drive wheel. 

5 With these slots aligned, a steel rectangular rod may be inserted into the slots and secured in 
place by a hub cap, bolt or the like. Other rear wheel 1 8 is rotatably mounted on the rear axle. 
Oil-impregnated bushings may be used to allow wheel 18 and axle 20 to turn together or 
independently. This permits wheel 18 can turn at a different rate than axle 20 and drive wheel 19 
resulting in better maneuverability than if both wheels were rigidly fixed to the axle and always 

10 turned at the same rate. By using a single drive wheel, the vehicle has the ability to turn more 
easily with a relatively short wheel base. 

As shown in Figures 5 and 5B, one of front wheels 14 is rotatably attached to each end of 
the front axle 16 via a spindle 33 mounted on a king pin 88 having a projecting steering arm 89. 
Each of the front wheels is set to a negative camber, i.e., the top of each front wheel is tilted 
15 slightly inwardly. Also, each of the front wheels is set in a "toe out" manner, i.e., the front of 
each of the front wheels is slightly angled away from the longitudinal centerline of frame 12. 
Such settings of the front wheels aid lateral stability of the vehicle. A front tire 37, preferably of 
the rubberized, air-filled tube type, is mounted on each of the front wheels. 

Removable steering assembly 30 includes a steering bar 32 and a steering column 34 rigidly 
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fixed together. The steering assembly steers the front wheels by turning the steering bar. The 
steering column is bent or arced toward the front of the vehicle at an angle selected to shift the 
driver' s weight forward sufficiently to provide vehicle stability during acceleration and braking. The 
lower end of the steering column is removably fixed to a lower steering shaft 66 with a close fit over 
5 one end of the lower steering shaft. The steering column includes a slot 62 to receive a mating key 
63 located on the upper end of the lower steering shaft. The slot and key align the steering column 
(and the steering bar) with the lower steering shaft. A releaseable steering clamp 64 is mounted on 
the steering column for clamping the steering column to the lower steering shaft. The steering 
column can be removed from the lower steering shaft by opening the steering clamp and sliding the 
10 steering column upwardly and completely off the lower steering shaft. 

As particularly shown in Figures 5, 5 A and 5B a steering upright 35 is formed of a metal tube 
rigidly mounted to transverse member 17. Lower steering shaft 66 is rotatably mounted with the 
steering upright. The lower steering shaft includes a projecting arm 68 projecting downwardly and 
has an end 70 with a threaded bore 72. The projecting arm end is rotatably coupled to one end of 

15 a steering rod 74 using a Heim joint 76. The body of the Heim joint is mounted to one end of the 
steering rod. The ball of the Heim joint is mounted to the projecting arm end by a bolt 77 inserted 
the threaded bore 72. The other end of steering rod 74 is rotatably coupled in a similar manner to 
a bell crank 78 using another Heim joint 80. The bell crank is rotatably coupled to front axle 16 at 
a center point 82 of the axle. A tie rod 84 having a Heim joint 87 mounted at each end is rotatably 

20 coupled at one end to bell crank 78 and at the other end to steering arm 89 of one front wheel. 
Similarly, another tie rod 86 is rotatably coupled at one end to the bell crank and at the other end to 
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steering arm 89 of the other front wheel. By using this structure, the rotation of the steering bar 
about the axis of steering column 34 is transferred to steering bar 74, bell crank 78, and each of tie 
rods 84, 86 and each of steering arms 89 to turn each of kingpins 88 and thereby steer the front 
wheels. 

5 Figure 5 A is an exploded view showing assembly of lower steering shaft 66, steering 

column 34 and steering upright 35. Steering column 34 fits over lower steering shaft 66 to mate 
slot 62 with mating key 63. Closing clamp 64 locks the steering column to the lower steering 
shaft. Transverse member 17 and steering upright 35 provide structural strength by having the 
transverse member made of steel and the steering upright drawn over a mandrel or a thick-walled 

10 drawn chromolly tubing. Steering upright 35 is fitted into a bore that extends through transverse 
member 17 and is welded to the transverse member on both the top and bottom surfaces of the 
transverse member. An oil-impregnated bronze bushing 103 is inserted into each end of the 
steering upright. A bolt 100 extends through a washer 102, through the length of the steering 
upright. Another washer 102 is also fitted over the bolt and a nut 106 is screwed onto the bolt; 

15 the washers may be of bronze. Bolt 100 is screwed into a threaded bore 104 in the bottom of 

lower steering shaft 66, and nut 106 is tightened against the bottom of the lower steering shaft to 
lock the bolt 100 into the lower steering shaft. Thus, the bolt is rigidly fixed to the lower steering 
shaft and the washers form mating surfaces against the bushings to allow the lower steering shaft 
and the bolt to freely rotate relative to the steering upright. This structure provides for easy 

20 removal, replacement and alignment of the steering column. At the same time, it provides a 
strong and rigid structure for the assembly of the steering bar, the steering column, the lower 
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steering shaft, the steering upright and the transverse member. This strength and rigidity allows 
the structure to be load bearing and the driver can better maneuver the vehicle by applying weight 
and leverage to the steering bar 32, which is transferred to the transverse member and the vehicle 
frame. 

Figures 4 and 5B illustrates an alternative configuration of lower steering shaft 66. A 
steering column sleeve 90 is rigidly mounted to the top of lower steering shaft 66 and is sized to 
receive steering column 34. A removable bolt or pin 94 extends through aligned holes in the steering 
column and the sleeve and retains the steering column in the sleeve. A steering brace 92 is rigidly 
fixed to and extends upwardly from footrest plate 38 and is laterally offset from the lower steering 
shaft. The steering brace supports a Heim joint 96, which extends perpendicularly from the steering 
brace to the lower end of lower steering shaft 66. Steering upright 35 is a short tube that extends 
through and is welded to transverse member 17. A bolt, like bolt 100, is inserted through the 
steering upright and through a steering arm 98 mounted on the bolt with set screws to cause the 
steering arm to turn with the bolt. The bolt is also inserted through the ball of Heim joint 96 into a 
threaded hole in the bottom of lower steering shaft 66 and is locked in place with a nut. Steering arm 
98 projects perpendicularly from the shaft of the bolt and is rotatably coupled to steering rod 74 by 
a Heim joint 76. The steering rod is coupled to the front wheels 14, as described above. 

Referring again to Figure 4, a throttle control 54 and a brake control 56 are mounted on 
steering bar 32 for controlling the motor and the brake mechanism, respectively. Each of the 
throttle control and the brake control is of the spring loaded squeeze-lever type and is located at 
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laterally opposite positions on steering bar 32. Throttle control 54 is coupled to a throttle cable 
58 attached to the throttle of motor 40 for controlling the speed of the vehicle. The brake control 
is coupled to a brake cable 60 attached to the brake mechanism for controlling braking of the 
vehicle. 

The following is a description of a built and operating prototype vehicle. Seat 26 is of the 
saddle type, which allows the driver to readily shift his weight while operating the vehicle. U- 
shaped member 13, right and left frame legs 15a, 15b, seat standard 23, side support members 25 
and front axle 16 are made of one-inch, round seamless steel tubing. Longitudinal member 21 
and rear support member 27 are made of one-inch square steel tubing. The frame members are 
rigidly connected using welded construction. The approximate external dimensions of the 
vehicle are 26 inches wide, 42 inches long, and 19 inches high (with steering assembly 30 and 
seat assembly 24 removed). The wheelbase is approximately 24 inches. The weight of the 
vehicle is in the range of about 30 pounds to about 50 pounds, including the body, the steering 
assembly and the seat assembly. Notwithstanding its small size, the vehicle has excellent 
stability and maneuverability in very small areas. Motor 40 is a gasoline-powered two-cycle 
engine. The transmission provides a 5:1 gear reduction of the engine RPM to the output shaft of 
the transmission. The clutch is a 78mm centrifugal clutch. The body of the prototype vehicle is 
a miniature molded fiberglass reproduction of a 1932 Ford roadster. It will be understood, 
however, that many other body styles can be used, provided that they are appropriately sized to 
fit the vehicle chassis and accommodate the other elements of the vehicle. 
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Referring jointly to Figures 9, 10 and 1 1, there is illustrated a utilitarian version of a 
miniaturized motor vehicle 100 particularly adapted for commercial purposes. Such purposes 
include transport in and about a warehouse by a watchman making his rounds wherein certain of 
the corridors or passageways may be relatively narrow. Other persons may use vehicle 100 for 
5 purposes of retrieving or storing articles in the warehouse as part of the normal function of the 
attendant business. Further uses include transport of persons and articles in and about aircraft at 
an airport for purposes of transporting persons about their business and delivering or retrieving 
articles both preflight and postflight of an attendant aircraft. Other commercial and practical uses 
are only limited by one's imagination. 

10 Vehicle 100 includes a body 102 supported upon a frame 104 in the conventional manner. 

The body supports a pair of front fenders 106, 108 and a pair of rear fenders 1 10, 1 12 to prevent 
dirt spraying from the wheels in the conventional manner. A pair of robust footrests 114, 1 16 are 
secured to and extend from frame 104. These footrests are sufficiently robust to permit a driver 
to lean left or right and support his weight on the respective footrest during such leaning. These 

15 footrests are secured to and supported by the frame via a pair of bars 1 1 8 extending from one side 
of the frame and a further pair of bars 120 extending from the other side of the frame. A 
removable seat assembly 122, as described above, is supported by frame 104. Similarly, a 
steering assembly 124, which maybe of the type and construction described above, is supported 
by frame 104. Because of the laterally oriented forces that may be imposed on the steering 

20 assembly, it may be coupled to compartment 140 by an encircling bracket (not shown) or 

the like. Handlebar 126 includes not only a lever operated brake handle 128 but also a rotatable 
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handgrip 130 of the type used in motorcycles to control the speed of the driving motor. Body 
102 includes a recessed compartment 140 disposed forwardly of the steering assembly, as 
illustrated. This compartment may be used to transport articles of various sorts, such as tools, 
flashlights, etc., or replacement parts to be used at a destination location. The body includes side 
panels 142 along with top panel 146 and removable cover 144 to protect and cover the motor, 
transmission and other working parts of vehicle 100. 

Because vehicle 100 is primarily a utilitarian vehicle, it may be subject to abuse by non- 
owner drivers going about their business. To protect the vehicle and its operating parts from 
damage, a front bumper 150 is attached to the front of frame 104. A similar rear bumper 152 is 
supported by the frame. As use of the vehicle may be in poorly lighted areas, a headlamp 154 is 
located at the front of the vehicle and protected by a shroud 156 extending thereabout from front 
bumper 150. As vehicle 100 may include a reverse gear, a loudspeaker 158 may be attached to 
frame 104 to serve in the manner of a conventional automotive horn. A housing 160 is attached 
to the front of frame 104 rearwardly of front bumper 150. The housing includes circuitry for 
controlling the operation of electric motor assembly 162. Because a significant amount of 
current provided to the motor assembly and as heat will be generated, a heat sink 164 may extend 
upwardly from housing 160, as illustrated. As the heat sink is at the front of the vehicle, during 
forward motion air will pass across the heat sink and have a cooling effect by drawing off any 
heat generated. A further housing 166 may be attached to the rear panel of compartment 140 in a 
vertical orientation parallel with steering assembly 124 to provide various control functions; note 
Figures 10 and 1 1. It is to be understood that the circuitry employed to control and regulate 
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operation of motor assembly 162 includes a "soft start" circuitry of any of the types commercially 
available; such circuitry is necessary from a safety standpoint since it is well known that electric 
motors have very high torque upon start-up and vehicle 100 may lurch forwardly upon initial 
operation of the motor assembly unless the electric motor is caused to start slowly or gently. 
5 Such lurching may be a safety hazard or cause damage to any articles lodged within the 
compartment 140. 

The steering mechanism attendant vehicle 100 maybe the same as the steering 
mechanism described above with respect to vehicle 10. Alternatively, it may include a pair of 
kingpins 170, 172 pivotally mounted within respective brackets 174, 176 extending from frame 
10 104 to support wheels 178. Steering assembly 124, shown in part in Figure 11, operates a 

steering rod 180 connected to a bell crank 182 pivotally secured to front cross member 184. A 
pair of tie rods 186, 188 interconnect the bell crank with the arms of kingpins 170, 172. Thereby, 
the front wheels are steered by rotation of the handlebar of the steering assembly. 

Electric motor assembly 162 is attached to the rear of frame 104 and essentially above 
15 rear axle 190. It may include extensions or spacers 192 to position the motor assembly at an 
appropriate height and to attach it to the frame. Furthermore, the motor assembly may include 
a pivot mounting to permit swinging the motor assembly to tighten and loosen cog belt 198 and 
spacers 192 would serve the function of locking the motor assembly in place. The motor 
includes an output shaft 194 supporting cog wheel 196 engagement with cog belt 198. The belt 
20 in turn is in engagement with a cog wheel 200 secured to rear axle 190 in the conventional 



manner. Thereby, slippage between output shaft 194 and rear axle 190 is essentially eliminated 
and any rotation of the motor will result in commensurate rotation of the rear axle. Such lack of 
slippage provides a high degree of control over movement of vehicle 100, whether forwardly or 
rearwardly. Furthermore, if the vehicle is moving when power to the motor assembly is shut off, 
the motor assembly will serve in the manner of a soft brake to slow down movement of the 
vehicle. 

To protect the motor assembly and other components rearwardly of the seat assembly, as 
well as to provide rigidity to the frame, a lateral truss 202 may extend upwardly from opposed 
sides of the frame. A further truss 204 may extend from the apex of truss 202 to the rear of the 
frame. As shown in phantom lines in Figure 1 1, a large battery or a pair of batteries 206 are 
mounted proximately midway of the frame and between the seat assembly and the steering 
assembly. As the batteries are relatively heavy, they are purposely mounted at the approximate 
center of gravity of the vehicle to prevent them from having any significant moment arm that 
might impede or tend to impede turning of the vehicle while underway. 

Referring jointly to Figures 1 1 and 14, certain details attendant the motor assembly will 
be described. Herein, a pair of batteries 206 A and 206B are illustrated. These batteries rest upon 
cross members 210, 212 extending across the frame. Conventional battery tie down elements 
214, 216 retain batteries 206 A, 206B attached to the cross members. 

As shown in further details in Figures 1 1, 13 and 14, the apex of trusses 202, 204 may be 
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in engagement with seat standard 220 provides support for the seat assembly, as well as serving 
the afore mentioned purpose of adding rigidity to the frame and protecting the drive train 
elements. 

Rear axle 190 is supported beneath frame 104 by a pair of downwardly extending plates 
222, 224. These plates place the axis of rotation of axle 190 significantly below the axis of 
rotation attendant the front wheels relative to the frame as the latter axis of rotation extends 
essentially through the frame. The resulting lowered rear axle will cant frame 104 forwardly 
downwardly to provide an element of stability to the vehicle, as discussed above. Each of plates 
222, 224 supports a conventional journal 226, 228 to accommodate rotation of the rear axle. As 
noted above with respect to vehicle 10, only one of the rear wheels is a driven wheel with the 
other wheel being rotatably mounted upon the axle. This prevents slippage of one of the wheels 
during turns which results in scrubbing and wear of both tires and, more importantly, provides 
more precise control during maneuvering of the vehicle. 

The brake assembly will be described with primary reference to Figures 12 and 13. A 
disc 240 is rigidly mounted on rear axle 190 in the conventional manner. A caliper assembly 242 
is attached to frame 104 in proximity with the disc. The caliper assembly includes a pair of 
opposed calipers and attendant brake pads to apply pressure through the brake pads against 
opposed sides of disc 240. The resulting friction will restrain rotation of the disc and braking 
rotation of the rear axle and attached wheels will occur in the normal manner. The disc brake is 
actuated by the lever mounted on the handlebar and identified by numeral 128 and acting through 

21 



a cable 244. To insure release of the brake pads when the brake mechanism is released, a spring 
246 is employed to reposition the caliper and the attendant brake pads and prevent the brake pads 
from remaining in contact with disc 240. It is to be noted that the brake assembly may be 
mechanically or hydraulically operated. 

As shown in Figure 15 in particularly, electric power from batteries 206A, 206B is 
conveyed to circuitry within housing 160 by electrical conductor 250. Output power from the 
electrical circuitry is conveyed to motor assembly 162 via electrical conductor 252. The control 
circuitry within housing 166 conveys control signals to the electric circuitry in housing 160 via 
an electrical conductor 254. Although not shown in detail, a control panel 256 may be located 
adjacent steering assembly 124 to the rear of compartment 140. It may include a key operated 
lock to prevent unauthorized activation of the motor assembly. Switches to control forward or 
reverse movement may be employed. Additionally, gauges and switches may be incorporated for 
the purpose of determining the voltage, current flow and amount of power remaining in batteries 
206A, 206B. A horn (not shown) may be mounted at the rear of the vehicle to be automatically 
actuated upon rearward movement of the vehicle. A horn button for selectively actuating 
loudspeaker 158 may also be mounted on the control panel. 

The above-described motor vehicle possesses several advantages. It provides a small, 
high-visibility, four wheeled motorized vehicle that is very stable and maneuverable. The 
vehicle is lightweight and can be easily stored or transported in a small space. While being small 
in size and lightweight, the vehicle is capable of transporting a grown adult in a seated position 
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and can be readily and conveniently adjusted to accommodate drivers of various sizes. 
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